REMARKS 

Claims 1-27, as amended, appear in this application for the Examiner's review 
and consideration. As no new matter is being introduced by the claim changes presented herein, 
all such claim changes should be entered. 

In response to the objection to the original claims and specification for not being 
supplied in two-column format, applicants submit herewith a copy of US patent 6,375,773 as 
originally issued in two column format. It is believed that this submission overcomes these 
objections. 

Applicant notes that certain original and newly added claims were rejected in the 
office action for various reasons. Accordingly, applicant submits a replacement set of amended 
claims on pages 2-6 herewith. In accordance with currently recommended practice, the original 
claims are amended with underlining and double bracketing, whereas the new claims are 
redrafted without such indications. It is believed that this is the proper format for the amended 
claims as this has procedure has been followed in many other reissue applications without an 
objection to provide a "two-column" format. 

The allowance of claim 1-5 and 26 is noted with appreciation. In light of the 
following comments, it is believed that all current claims are now in condition for allowance. 

Before addressing the rejections, applicant traverses the restriction requirement. 
The originally issued patent included claims to a plant (claims 1-5) and to a non- woven fabric 
(claims 6-10). The current reissue application is filed to clarify and further define the original 
claims, and thus, claims to a plant (claims 1-5 and 26), a non-woven fabric (claims 6-23, 25 and 
27) and a process for producing a non-woven fabric (claim 24). Now the office action suggests 
that a restriction between the plant, fabric and process is proper. 

Applicant believes that the restriction is improper. First of all, the patent issued 
with plant and fabric claims, and the reissue application should be processed in the same manner 
as the parent patent. If the statement in the office action that a constructive election has been 
made is correct, then claims directed to the plant and to the non-woven fabric should be 
examined together. 

In addition, applicant has amended claims 6-10 as well as claims 1 1-23, 25 and 27 
to clarify that these claims are directed to a non-woven fabric in the form of a three-layered 
hydro-entangled sandwich fibre web, so that the new claims are commensurate with original 
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claims 6-10, as amended. As claims 1 1-23, 25 and 27 are now directed to a non- woven fabric in 
the form of a three-layered hydro-entangled sandwich fibre web, these claims should be 
examined with claims 6-10 at this time. 

Since the present plant is used to form the non- woven fabric of claims 6-10 (and 
1 1-23, 25 and 27), a review of the prior art that is relevant to the plant will of necessity obtain 
prior art that is relevant to the examination of the fabric claims. In addition, the office action 
correctly notes that the patentability of a product by process claims depends upon the product 
features. Accordingly, a review of the prior art that relates to the product by process claims is 
already being conducted, so that there should be no additional burden to conduct a patentability 
search for claims 1 1-23, 25 and 27 because all these claims are directed to the same type of non- 
woven fabrics as recited in claims 6-10. For these reasons, at least the fabric and plant claims 
should be retained together. 

Another point of note is that claim 1 1 depends from claim 6 and for that reason 
should be examined with claim 6. Claims 1 1-23 are product claims rather than product by 
process claims, but again these claims are also directed to a nonwoven fabric in the form of a 
three-layered hydro-entangled sandwich fibre web, the same type product recited in claims 6-10. 

Furthermore, the office action suggests that product by process claim 6 should be 
amended to recite process steps. Since the product by process claims will of necessity need to be 
examined as to the process to determine if other processes are providing the same or similar type 
product, there also is no additional burden to examine process claim 24. Thus, claim 24 should 
be examined with the other claims at this time. 

It is important to note that the present application is not a normal non-provisional 
application. First of all, the subject matter of claims 1-10 has already been examined and the 
effective date of this application has not changed. For this reason, a new, detailed prior art 
search is not necessary. All prior art references known from previous searches have been 
submitted, and all that needs to be done is to update this search to see if any new prior art 
references having effective filing dates that are earlier than applicant's date exist. 

Furthermore, the office action suggests that the prosecution of the current 
application will be suspended until divisional applications directed to the restricted subject 
matter is resolved. This is unfair to applicants and to the public, since the patent term for this 
application is already established. To delay issuance of subject matter to which applicant is 
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entitled simply is an unjustified taking of the applicant's rights to enforce his patent, in 
contravention of the Fourth Amendment of the Constitution. And the public has to live with the 
uncertainty of the date when the patent will issue. Certainly, these results are not what was 
intended by the reissue statue. 

In light of all these comments, it is respectfully requested that claims 1 1-27 be 
rejoined with claims 1-10 and examined at this time. In view of the following comments, it is 
believed that all claims are in condition for allowance at this time. 

Turning now to the rejections, claims 6-10 were rejected under the second 
paragraph of 35 U.S.C. section 1 12. In response, applicant has amended claim 6 to include 
process features so that the claims is more clearly cast as a product by process claim. Also, an 
error of a typographical error that previously appeared in claims 7 has been corrected, so that the 
core of the fiber has a higher melting temperature than the sheath. Thus, the rejection has been 
overcome and should be withdrawn. 

Claim 6 and 8-10 were rejected under 35 U.S.C. section 102(b) as being 
anticipated or under 35 U.S.C. section 103(a) as being unpatentable over US patent 5,240,764 to 
Haid et al. ("Haid"). Applicants traverse. 

Haid discloses a process for making spunlaced nonwoven fabrics comprised of 
fusible fibers and non-fusible staple length fibers. The preferred process comprises wet-laying a 
mixture of fusible and non-fusible staple length fibers into a nonwoven web and then lightly 
bonding the web to melt the fusible fibers. Optionally, the bonded web is then wound on a roll so 
the web can be easily transported. Thereafter, the lightly bonded web is hydraulically needled to 
entangle the fibers in a three-dimensional state. Thus, the web is a singled layered web, which is 
needled to ensure that the web has some integrity. 

This product is not that which is recited in claims 6 and 8-10. In particular, 
Haid's product is not a non- woven fabric in the form of a three-layered hydro-entangled 
sandwich fibre web. This patent relates to spunlaced fabrics, i.e., fabrics produced by entangling 
fibres in a repeating pattern for form a strong fabric that is free of binders. As such, the fabric of 
Haid does not include synthetic fibres that are bonded together by heating. Furthermore, such 
fabrics can by their very nature not be a layered structure, as it is an essential step of the process 
to ensuring this entangling and consequently mixing of the fibres as claimed that achieves this 
feature. Thus, Haid does not anticipate or render present claims 6and 8-10 as amended. 
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Claims 6-10 were rejected under 35 U.S.C. section 102(b) as being anticipated or 
under 35 U.S.C. section 103(a) as being unpatentable over US patent 5,375,306 to Roussin- 
Moyer. Applicants traverse. 

Like Haid, Roussin-Moynier also relates to a method for forming a hydraulically 
bounded web. A homogeneous mixture of wood pulp and synthetic fibers is blown on a forming 
surface. The web has a mixture of at least 70% wood pulp by weight of the mixture. The web is 
subjected to hydraulic bonding to form a stable fabric. The web is further heated to a temperature 
to cause partial melting of the synthetic fibers and further bonding of the fabric. However, this 
patent relates only to a singled layered web and one that has multiple layers that are hydro- 
entangled as claimed. 

Accordingly, none of the cited references disclose or suggest a non-woven, three- 
layered, sandwich type web as claimed in claims 6-10. As both patents relate to spunlaced 
fabrics, these patents teach away from the invention. Even though both references disclose that 
the singled layered fabric may comprise cellulose, this is still not disclosed for a three-layered 
web as in the patent application. A skilled artisan who reviews these patents would not be led to 
modify either one's teachings in order to arrive at the non- woven three-layered web that is 
recited in the present product claims. Even if the references are combined, any logical 
combination of the references would at most employ different ways of producing a singled layer 
spunlaced product, a product that is not covered by the current claims. Thus, the rejections based 
on these patents should be withdrawn. 

Furthermore, claims 1 1-23, 25 and 27 are directed to the same type fabrics but 
these claims recite further features of such fabrics. These claims are patentable over the cited 
references for the same reasons mentioned above, and because claims 12-23 simply recite the 
product features of such a fabric rather than being written in product by process format as in 
claim 6. 

Accordingly, it is believed that the entire application is now in condition for 
allowance, early notice of which would be appreciated. In the event that the Examiner does not 
agree that all claims are now allowable, a personal or telephonic interview is respectfully 
requested to discuss any remaining issues in an effort to expedite the eventual allowance of this 
application. 
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Finally, applicant will submit a supplemental reissue declaration in due course to 
complete the filing formalities for this application. 

Any questions regarding this matter can be directed to the undersigned attorney of 

record. 

Respectfully submitted, 





Date / J Allan A. Fanucci (Reg. No. 30,256) 



WINSTON & STRAWN LLP 
Customer No. 28765 

212-294-3311 



NY:986651.1 



- 11 - 



US 6,375,773 Bl 

1 2 

PLANT FOR PRODUCING A FIBRE WEB OF Besides the carding process requiring close supervision 

PLASTIC AND CELLULOSE FIBRES and control, and it is difficult and complicated to work with, 

BACKGROUND ART because for instance during running it is necessary to stretch 

_ . . , . the carded fibre layer. 

The invention concerns in any case synthetic fibres, such c 4l _ 4 . J ,. . . 4 , ^. , 

as plastic fibres and absorbent fibres, such as viscose and 5 ™ e s k ynthetlC fibre *' W ^ ch make Up the »PP° rtu * ™* 

cellulose fibres to produce a fibre web, which at least include «? furthermore considerably more expensive than cellulose 

one heat-treatment section for heating up the synthetic fibres fibres > and smce the P rocess rec l uires that a PP r0X1 " 

at least to one in advance determined temperature, and at mateI Y ec l ual size quantities are being used of the two fibre 

least one hydro-entangling section with liquid nozzles to aim tv P es > tne resulting product becomes expensive, 

a number of powerful liquid jets against one made of 10 Even with the above mentioned content of synthetic 

synthetic fibres and absorbent fibres combined fibre layer. fibres, the finished fibre web anyhow will suffer from the 

A such plant is known, where long, carded, synthetic main lack that there exists an even big difference in the 

fibres of for instance polypropylene or polyethylene are laid strength respectively in the longitudinal and transverse 

in a web shaped layer on the top side of a net shaped, endless direction. The strength scale is typically 5:1. Products, 

wire's upper tissue, which while running simultaneously 15 wmcn are manufactured of such fibre webs, therefore may 

runs in a direction, which points towards the plant's outlet. tend to part alongside during use. Thus it is easy to stick a 

On the same or on a following wire the fibre layer hereafter finger through the product. 

is glided through an oven where the fibres are heated up to A disadvant is that the lasawn lant due t0 the 

such a high temperature that they will be tied together with ^ pfocess ^ ^ UQfit fof production of 

cross bonds in the affected areas. 20 webs> wfaere the carded fibres becQme a part of severaJ 

A thermal bonding fibre layer has now been formed, layers plant can therefore not be ^ for 

serving as a framework and supporting web for absorbent producti on of one of today's strongly demanded products, 

fibres, such as viscose and/or cellulose fibres, which as web which consists of non -woven fibre layers with an 

can be un-winded from a roller or applied in an air-flow with intermediate air-laid fibre layer, which is tied together with 

the help of a known forming head. 25 tfae tWQ Qthers by the hdp of nvdr0 _ e ntangling. layer, which 

A close-meshed wire transports hereafter the supporting ^ t i e d together with the two others by the help of hydro- 
web with the applicated fibres through a battery of water entangling, 
nozzles, which send a powerful water jets down against the 

fibres, which hereby are driven effectively into the SUMMARY OF THE INVENTION 

underlying, frame-like supporting web. 30 The purpose of the invention is to assign a plan t of at the 

When the water jets touch the close-meshed wire, part of opening mentioned character, which has a simple and cheap 
the water is hit back against the supporting web, with the structure, which is easy to work with and financially favour- 
help of which the applicated fibres are wound around the able while running, and which furthermore can manufacture 
cross bonded, synthetic fibres and are laid closely against the at a larger transition speed than known so far. 
web's lower side, which hereby will be conveyed a smooth 35 Another purpose of the invention consists of assigning a 
and flush surface. plant of at the opening mentioned character, by means of 

The mentioned water exposure is in technical terms called which a fibre web with a balanced proportion between the 

hydro-entangling or spun-lacing. In the following the term strengths respectively in the longitudinal and transverse 

hydro-entangling will be used. direction can be manufactured. 

The hydro-entangled web is dried in an oven, and finally A third purpose of the invention consists of assigning a 

the web is wound up in shape of a roller. plant of at the opening mentioned character, which is 

Fibre webs, which are manufactured in this way, are for designed to manufacture fibre webs taking price and features 

instance used for products as wet wipes, towels, drapes, and into consideration for optimum proportions between the 

gowns. 45 quantities of fibre types used for manufacturing the web. 

The above described process can be varied in several A fourth purpose of the invention consists of assigning a 

ways, which however has in common that they all start with plant of at the opening mentioned character, by means of 

a carded fibre layer. Typically the layers will be of which a fibre web can be manufactured, which has a more 

polypropylene, polyethylene, or viscose, or a mixture of homogeneous and precise distribution of fibres than for- 

such fibres. 50 merly known. 

The carded made supporting web is soft and suitable for A fifth purpose of the invention consists of assigning a 

absorbing and intimately connect with the applicated fibres. plant of at the opening mentioned character, by means of 

In the longitudinal direction besides the web has such a which a fibre web with tighter tolerances than formerly 

matching strength that the process can proceed without a known can be manufactured. 

large risk of web breakage, which could lead to expensive 55 A sixth purpose of the invention consists of assigning a 

stops of production and losses of materials. plant of at the opening mentioned character, by means of 

Another advantage is that during the hydro-entangling which a sandwich fibre web easily can be manufactured, 

process hydrogen bonds are made between the fibres, to The new and specific, by means of which this is achieved 

avoid that the finished product flock and mote by use or according to the invention consist of the plant besides 

processing. 60 include an air-laying section including means during opera- 

The carding process however is slower than the following tion to generate a mainly vertical descending air-flow 

processes, which therefore cannot proceed with optimum through at any rate the upper tissue on a mainly vertical 

capacity, this means the yield is reduced to a level, which is running net shaped, endless wire, and successively supply 

set by the carding process. Since plants of this kind are the air-flow with at least synthetic fibres and distribute these 

extremely expensive, it must be considered a serious lack 65 in a smooth and homogenous, web shaped layer on the upper 

that a great part of the known plant thus is not being used to side of the wire's upper tissue, which under here runs in one 

the full extent. against the plant's outlet pointing direction. 
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When the known plant's carding process thus is replaced first. When this form of synthetic fibres are being used, 

by a reliable and financially favourable air-laying process bonding is secured in all places, where the fibres meet, 

the plant's remaining equipment is now made able to operate without a simultaneous risk of the core to melt, by which the 

at optimum production speed, simultaneously the process bonding feature would be lost. 

becomes easy to control. The fibres can be distributed 5 with the help of the plant according to the invention 

homogeneously and precisely with an equal orientation in all manufactured fibre web can favourably have a percentage 

directions, thus the finished fibre web achieves approxi- content of cellulose fibres of between 50 and 95, mainly 

mately same strength in longitudinal and transverse between 60 and 90, and especially between 75 and 85, at 

direction, and besides manufacturing with tight tolerances which the web becomes substantially cheaper than the 

becomes possible. 10 conventional fibre webs of this type. 

Now the process does not require a large strength in the 

longitudinal direction anymore, and the expensive synthetic BRIEF DESCRIPTION OF THE DRAWINGS 

fibres can among other things for this reason to a large extent nG 1 shows Kheinatically a first construction form for 

be replaced by cheaper cellulose fibres, by means of which a Um according t0 tDe invention 

the finished fibre web's absorbent features are improved 15 

- , , . . . . j , r FIG. 2 shows schematically a second construction form 

favourably, and the cost price is being reduced. c ~ ,. 4 . . J 

. „ - L1 . , . * c i_ for a plant according to the invention. 

It is especially favourable, when the absorbent fibres are m * „ , , ( . _ 

added at the same time as the synthetic fibres in the same ™ G - 3 sh ™ s schematically a third construction form for 

air-laying section, since the fibres hereby are mixed inti- a P lant accordm S t0 the invention, and 

mately from start, and the supporting web will be integrated 20 FIG. 4 shows schematically a fourth construction form for 

in the forming process. ^ a p i ant according to the invention. 

For the purpose a forming head can be used, which DETAILED DESCRIPTION OF PREFERRED 

include a under the wire's upper tissue placed suction box, EMBODIMENTS 
which is connected t o a vacuum air pump, one above the 

wire placed house with one or more fibre inlets, and one in In FIG. 1 a first construction form for a plant according to 

the house above the wire placed number of rotary wings for the invention can be seen. The main components are a 

while operating to distribute the fibres in a flush layer on the forming head 1, a conveyor 2, a hydro-entangling section 3, 

upper side of the wire's upper tissue. an oven 4, and a winder section 5. 

A simple and cheap construction form for the plant can be 3Q The forming head 1 consists of a house 6 with a fibre inlet 

constructed of a forming head for at a time to form both the 7 for synthetic fibres, for instance plastic fibres, and a fibre, 

synthetic fibres and the absorbent fibres, a hydro-entangling inlet 8 for instance cellulose fibres 

section, and an oven with sufficient high treatment- Below the house a net shaped wire 9, having an upper 

temperature to thermal bond the synthetic fibres in the iissnGr 10 and a Jower tissue u mns above ro u er 12. 

affected areas. 35 Q ose un der the wire's upper tissue 10 a suction box 13 is 

By this construction the thermal bonding of the synthetic p i ace d, which is connected to a vacuum pump 14, and above 

fibres takes place in the same oven, which is used for drying the wire > s upper tissue 10 a nU mber of rotating wings 15 are 

the hydro-entangled fibre web. When a specific thermal p laced 

bonding oven is inserted between the forming head and the Dufi n&m the vacuum 14 ides via the 

hydro-entangling section, the process can be controUed very 40 suction ^ ^ ^ 6 m aif . fl whkh from m 

preasely because the temperatures in respectively the ther- unshowQ source for hetic fibres amJ likewise aQ 

mal bonding oven and the later drying oven can be adjusted un . shown for absoibent fibres> as for instance cellu- 

to an optimum for the respective processes. Furthermore the ^ fi ^ ^ fibres and absorbent fibres mto 

fibre web is now stabilised when it passes through the ^ ^ fi yk tivel the fibre Met 7 and the fibre 

hydro-entangling process, which therefore can proceed with 45 g 

an optimum effect and without a large waste of loose fibres. ' . , 

, . , , ... c .u 1 The air-flow flows down through the wire's upper tissue 

When the single forming head m one of the *vo above ^ ^ fibres ar£ back Qn ^ tissue>s sid6( 

mentioned construction forms for the plant according to the where ^ afe mixed ^ distributed b me rotati ^ 

invention is replaced with three on one-and-ano her follow- flush and h neous fibre , 16 with a random 

mg forming heads, the plant can be successfully used for 50 and eveQ orientation fibres in all directions . 

production ofsandwich fibre webs, since the middle forming , ^ , A . . 

head then mainly is supplied with for instance cellulose Simultaneously the wire runs 9 s upper tissue 10 in the 

fibres, while the two other forming heads are supplied with arr ° w shown d * ecU ™ ^ ainst ^ he P laDt u s ° fi u u tlet at u ^ 

synthetic fibres or both synthetic fibres and cellulose fibres. winder sectlon 5 : and dehvers under here the fibre web 16 



55 



to the conveyor 2. 



BRIEF DESCRIPTION OF THE DRAWINGS This conveyor 2 consists of a wire 17, which overlaps the 

The invention regards also a fibre web, which is manu- forming head's wire 9 and runs over rollers 18. The wire 17 

factured by the help of the above mentioned plant according has a lower tissue, which is placed on the upper side of the 

to the invention, and which contains synthetic fibres as well fibre layer 16. 

as absorbent fibres. Due to the production process this web 60 Th e suction box 20, which is connected to a vacuum air 

has a structure with a homogenous orientation of the fibres pump 21 and is placed above the wire 17 's lower tissue, 

in all directions and a good balance between the strengths generates a negative pressure, which holds the fibre layer 16 

respectively in longitudinal and transverse direction. on to the wire 17' s lower tissue 19, which thereby will be 

An effectively tied and therefore strong fibre web is able to transport the fibre layer 16 to the hydro-entangling 

achieved, when the synthetic fibres are bi-component fibres, 65 section 3 in the with the arrow shown direction, 

which each consists of a core of at first plastic and then of This hydro-entangling section 3 consists of a relatively 

another one of plastic with a higher melting point than the close -meshed wire 22, which overlaps the wire 17 of the 
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conveyor 2 and runs above rollers 23. The wire 22 has an Another advantage consists of the oven 4, now just needs 

upper tissue 24, which is placed on the lower side of the fibre to work as a drying oven, and therefore can work with a here 

layer 16. fore fitted lower temperature, which size furthermore is 

A number of water nozzles 25 are placed above upper uncritical, 

tissue 24 of the wire 22, sending powerful water jets 26 5 FIG. 3 shows third construction form for a plant according 

down against the fibre layer 16, which are held to the web to the invention and separates itself from the above 

by an underlying suction box 27, which is connected to a described and shown in FIG. 1 first construction form by, 

vacuum air pump 28. Water and loose fibres will be removed instead of only one forming head three exists placed after 

from the suction box 27 by the pump 28. one-another 41, 42, and 43. Each of these forming heads are 

The water jets wind the fibre web's different fibres 10 constructed in the same way as the first constructions form's 

together in a strong bond. A portion of the water fights at the forming head 1. Similar parts are therefore indicated with 

meeting with the close-meshed wire 22's upper tissue 24 the same reference numbers. 

besides back against the fibre web's lower side, supplying a When the plant m this way ^ applied with three forming 

flush and smooth surface. heads, it can be used for production of sandwich-fibre web, 

Furthermore the hydro-entangling treatment effects that which typically consist of a soft thermal bonded top- and 

between the fibres, hydrogen bonds will be formed, which bottom layer with an absorbent core. The sandwich-fibre 

prevent flocculation and dust by use and during processing. web can for example have following combination. 

After the hydro-entangling treatment, the now relatively 

strong and well coherent fibre web runs into an oven 4, 2 o EXAMPLE 1 
which works at a sufficient high temperature to thermal bond 

the synthetic fibres in the affected area. Simultaneously the Bottom layer 15 GSM 
web will be dried. 

In the oven 4 a rotating roll 29 is equipped with a J** Proportions between the synthetic fibres and the 

perforatedwall,whichallowsawarmflowof airto pass. The 25 * bso ** nt f * ? f u ^t ^ 

air-flow will be re-circulated as shown by the help of fans tha < 67 f ? f th u e bo "° m la y er 00081818 of s y nthetlc fibres and 

3 q 33% of absorbent fibres. 

During the passage of the oven 4 the fibre web 16 runs M'Hdl 1 rSM 

around rollers 31 and the in arrow pointing direction rotating Middle layer 3U ubM 

roll 29, by means of which the warm air will be forced 30 ^ rtions botmon the synthetic fibres and the 

through the fibre web, which dries, simultaneously a cross absorbent fibres> such as ce llulose fibres 3-27. This means 

bond in the contact points will be formed mutually between that 1Q% of the middle layer of synthetic fibres and 

the synthetic fibres and to a certain extent also between the 9 q<^ q £ absorben t fi bre s. 
synthetic fibres and the absorbent fibres. 

Finally the finished fibre web will be wound up into a 35 ^op j aver ^5 q^M 
roller of fibre web 32 in the roller section 5, which funda- 
mentally consists of a winder 33 with a driven roller 34 and The proportions between the synthetic fibres and the 
an idler roller 35. absorbent fibres, such as cellulose fibres 7-8. This means 

FIG. 2 shows other construction form for a plant accord- that 47% of the top layer consists of synthetic fibres and 53% 

ing to the invention and separates itself from the above 40 of absorbent fibres. 

described and shown in FIG. 1 first construction form by, a ^ process processes in a way that the first forming head 

special thermal bonding oven 36 being inserted between the 41 ^ be supplied with the fibres for the boltom layer> the 

conveyor 2 and the hydro-entangling section 3. Similar parts Qther forming head 42 with the fibres for the middle layer, 

are therefore indicated with the same reference numbers. ^ and the {hM forming head 43 with the fibres for the lop 

The thermal bonding oven 36 is a continuos oven, which i ayer> tnus tne tnre e layers will be formed in each layer's 
the upper tissue 37 passes through on a wire 38, which runs separate forming head 41, 42, 43 and successively will be 
above roller 39. The fans 40 serve the purpose of la j d on top Q f one-another. Subsequently the process con- 
re-circulating the air across through the fibre web 16 and the tinues in the same way as described for the first construction 
upper tissue 37 of the wire 38, which carries the fibre web. 5Q f orm 

The thermal bondmg oven 40 works with a temperature, ^ fa FIQ 3 shown fourth construction form for , lant 

which is sufficiently high to bond the synthetic fibres accQrdin tQ ^ ^ ^ from me aboye 

together in the affected areas, however not that high that the mention £ and m nG 3 shov ^ third construction form by> 

res me no icea y. now sml Q ar t0 tbe otber construction form, and as shown in 

The process in the thermal bonding oven is easiest 55 F IG. 2, a special continuous thermal bonding oven 36 is 

controlled, when bi-component fibres are used. When the between the con veyor and the hydro-entangling 

core for example has a melting point of 180 Celsius and the section 3 similar parts m lhere f or e also in this case 

shell a melting point of for example 135 Celsius, the mdica ted with the same reference numbers, 
temperature in the oven must be kept in a spot between these 

two temperatures to efficiently cross bond the synthetic 60 With this settin g of tne P lant according to the fourth 

fibres in the affected areas without risking the core to melt construction form the same advantages will be achieved as 

simultaneously. described in connection with the description of the other 

One of the advantages, which is obtained by using this construction form, 

special thermal bonding oven 36, consists of the fibre web In the below table indicated data respectively for a card 

16 is stabilised in advance, thus the following hydro- 65 based product and a product according to the invention 

entangling process can proceed with increased certainty and serves the purpose of making the advantages clear, which 

less fibre waste, which must be lead away in the wastewater. can be achieved by the invention. 
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EXAMPLE 2 



Product 





Card based 


according to 


Product features 


product 


the invention 


content ot tnermai 




J /V— e fO AD 


bonding fibres 






Content of cellulose 




Ad—jj Ad 


fibres 






Length ot tnermai 


12—60 mm 


2—25 mm 


bonding fibres 






Length of viscose 


o— ou mm 




fibres 






Length of cellulose 


0-6 mm 


0-6 mm 


fibres 






Length of alternative 




2-25 mm 


fibres (for example 






absorbent fibres) 






Dry strength, longitu- 


100 N/50 mm *) 


25-50 N/50 mm *) 


dinal direction 






Dry strength, trans- 


20 N/50 mm *) 


15-30 N/50 mm •) 


verse direction 






Wet strength, longitu- 


100 N/50 mm *) 


19 N/50 mm *) 


dinal direction 






Wet strength, trans- 


20 N/50 mm *) 


11 N/50 mm *) 


verse direction 






*) gram weight 


65 g/sqm 


65 g/sqm 



10 



15 



20 



25 



As it can be seen, a great part of the expensive synthetic 
fibres in the conventional card based product has been 
replaced by cheaper cellulose fibres in the inventive product, 
which in this way can manufacture at a far lower price than 30 
the conventional product. 

Simultaneously the inventive product's strength is favour- 
able fairly identical in the longitudinal and transverse 
direction, while the conventional product's corresponding 
strength ratio is as 5-1, 35 

It must be noted that the above described and on the 
drawing shown constructions forms only serve as consider- 
ate examples of, how a plant according to the invention can 
be arranged. 

In this way the plant can, within the frame of the inven- 40 
tion's protection scale after need be supplied with two, four, 
or a bigger number of forming heads, which besides do not 
necessarily need to be placed in a row just after one-another. 

Furthermore in the production line one or several further 
sections can be inserted to in dependency of the wished 45 
quality to treat the fibre web. 

What is claimed is: 

1. A plant for producing a nonwoven fabric at least of 
synthetic fibres comprising: 

at least one air-laying station comprising: 50 
an endless wire, 

a suction box, which is connected to a vacuum pump, 
said suction box being placed under said endless 



at least one hydro-entangling station for directing a 
number of powerful liquid jets against the bonded 
web, said hydro-entangling station being arranged 
downstream of said at least one heat-treatment 
station, and 

means for continuous transport of the web through the 
plant. 

2. A plant according to claim 1 wherein at least one drying 
station for drying the hydro-entangled nonwoven web is 
arranged downstream of the hydro-entangling station. 

3. A plant according to claim 2 wherein the drying station 
is adapted to act upon the hydro-entangled nonwoven web 
with temperature sufficient to further bond the synthetic 
fibres. 

4. A plant according to claim 2 wherein the drying station 
comprises a rotatable drum which has a perforated wall for 
during operation supporting a length of the hydroentangled 
nonwoven web and simultaneously allowing a stream of air 
to pass. 

5. A plant according to claim 1 wherein the plant com- 
prises at least three in succession arranged airlaying stations. 

6. A nonwoven fabric comprising at least synthetic fibres 
produced in a plant comprising: 

at least one air-laying station comprising: 
an endless wire, 

a suction box, which is connected to a vacuum pump, 
said suction box being placed under said endless 
wire, 

a house with one or more fibre inlets, said house being 
placed above the upper part of said endless wire, 

a number of rotatably arranged wings for during opera- 
tion disbributing the fibres in a non-woven web upon 
the upper part of said endless wire, said wings being 
placed above said endless wire in said house, 

at least one heat- treatment station for bonding the 
synthetic fibres by heating the web, said heat- 
treatment station being arranged downstream of said 
at least one air-laying station, 

at least one hydro-entangling station for directing a 
number of powerful liquid jets against the bonded 
web, said hydro-entangling station being arranged 
downstream of said at least one heat-treatment 
station, and 

means for continuous transport of the web through the 
plant. 

7. A nonwoven fabric according to claim 6 wherein at 
least part of the synthetic fibres are bi-component fibres, 
which each consists of a core of a first plastic surrounded by 
a second plastic having a higher melting point than the first 
plastic. 

8. A nonwoven fabric according to claim 6 wherein the 



wire, 

a house with one or more fibre inlets, said house being 55 fabric comprises cellulose fibres present in an amount of 



placed above the upper part of said endless wire, 
a number of rotatably arranged wings for during opera- 
tion distributing the fibres in a non-woven web upon 
the upper part of said endless wire, said wings being 
placed above said endless wire in said house, 
at least one heat-treatment station for bonding the 
synthetic fibres by heating the web, said heat- 
treatment station being arranged downstream of said 
at least one air-laying station, 



60 



between 50% and 95%. 

9. A nonwoven fabric according to claim 6 wherein the 
fabric comprises cellulose fibres present in an amount of 
between 60% and 90%. 

10. A nonwoven fabric according to claim 6 wherein the 
fabric comprises cellulose fibres present in an amount of 
between 75% and 85%. 



